
CSC 165 H1Y Homework Exercise #4 Summer 2012

Worth: 3% Due: By 3 pm on Tuesday July 3.

Remember to write the the full name and student number of each member of your group promi-
nently on your submission. Your submission must be a PDF file named e4.pdf and it must be
handed-in using the MarkUs system. You may create the PDF file using a typesetting system
(export to PDF) or by scanning in handwritten work to create a PDF file.

Each exercise may be completed in groups of 1 – 2 students.

Please read and understand the policy on Collaboration given on the Course Information Sheet. Then, to protect
yourself, list on the front of your submission every source of information you used to complete this homework
(other than your own lecture and tutorial notes, and materials available directly on the course webpage). For
example, indicate clearly the name of every student with whom you had discussions, the title of every additional
textbook you consulted, the source of every additional web document you used, etc.

For each question, please write up detailed answers carefully. Make sure that you use notation and terminology
correctly, and that you explain and justify what you are doing. Marks will be deducted for incorrect or ambiguous
use of notation and terminology, and for making incorrect, unjustified, ambiguous, or vague claims in your solutions.

Warning: this exercise is deceptively short. The proof, however, is relatively complicated, and will
require understanding and being able to use a variety of inference rules (it might be a good idea
to review them). A straightforward way of proving might not always work, and you will need to
explore alternatives. You have two weeks to complete the exercise: please start early and plan to
spend considerable time on it. That way you will also have time to ask questions if you need to.

If you are unable to complete some part of the proof, set up the proof structure with gaps, and mention what
should have been proven at each point. A proof structure that is set up properly will be worth part marks; marks
will be taken off for incorrect or irrelevant statements.

1. Consider the following statement:

For natural numbers a and b, ab is divisible by 3 exactly when either a or b is divisible by 3.

(a) Write this statement in symbolic notation. You may use the predicate D(x, y): x is divisible by y.

(b) Write a detailed structured proof of the statement. Justify each step. To conserve space and time, you
may use the rule names provided in square brackets in lecture notes. For example, you may simply write
[⇒ I] at the end of the line which uses implication introduction. Write [M ] for obvious mathematical
results, and provide some more justification where necessary. See proofs in Chapter 4 of the posted
lecture notes for the level of detail expected.

Do not use prime factorization.

• Hint: you may want to review mathematical prerequisites in Chapter 1.

• Hint: consider what you know about “being divisible”. There might be multiple different properties
you can use – you don’t have to define it the same way as we did in class. In fact, for different
parts of the proof different definitions might be helpful. Note: x is divisible by y means y divides x.

• Hint: it might be easier to try to write out a proof sketch, and then think how you can formalize it.
Use your intuition. But remember that the proof you submit must be detailed, structured, and
with justifications.
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